An empirical equation was deduced from studies of time variations of terrestrial gamma exposure rate and soil moisture content with depth distribution in the surface layer. It was definitely suggested that the variation of terrestrial gamma exposure rate is most strongly influenced by the change of soil moisture content at 5 cm depth. The seasonal variation with a relative maximum in early autumn and a relative minimum in early spring was clearly obtained in the cosequence of long time measurements of terrestrial gamma exposure rate and degree of soil dryness . The diurnal change and phase difference due to the effect of depth were also obtained in the dynamic characteristics of soil moisture content at 3 different depths. From the comparison between measured terrestrial gamma exposure rate and that evaluated from soil moisture content using the empirical equation, it was seen that seasonal variations of the both agreed fairly well as a whole .
Introduction
The terrestrial gamma radiation level is as cribed to natural radioactivities at a concerned place -potassium 40, nuclides of uranium series and thorium series -and this variation is strong ly influenced by the effect of soil moisture. The soil moisture content depends on depth in the surface layer and is affected by various factors in the environment, e. g., rainfall and/or solar radi ation. The relationship between variations of ter restrial gamma radiation and soil moisture has been studied in several papers1)-3), but these papers have not discussed the dependence of the soil moisture content on the depth. These factors were observed simultaneously for a long term and studied in this relation by Minato2), but the soil moisture was observed at only 10 cm depth.
In the present study, we will discuss the varia tion of terrestrial gamma exposure rate and dy namic characteristics of soil moisture with depth distribution and suggest an equation on these subjects and estimate the depth of soil which influences the terrestrial gamma exposure rate most strongly. Defining this relation makes it possible to apply information of terrestrial gamma radiation to hydrology, soil science and/or earth science. It is important to know the property of terrestrial gamma radiation when possible radio active contamination is found in interpreting re sults of the survey of radioactive fallout or en vironmental monitoring in the vicinity of nuclear facilities.
Experimental Procedures and

Results
Observations were practiced in our laboratory at an alluvial plain; the lakeshore of Shinji at a 
Terrestrial gamma exposure rate
The natural background gamma exposure rate E had been continuously observed with a NaI (Tl) scintillation detector at a height of 1.5 m above the ground. (1) The terrestrial gamma exposure rate can be expressed by the integral exponential equation of total bulk density of soil with depth distribu tion.
(2)
The variation of terrestrial gamma expo sure rate is most strongly influenced by the change of soil moisture content at 5 cm depth. (4) For the estimation of change of terrestri al gamma exposure rate, it is reasonable to consid er that the depth and horizontal distributions of soil moisture are reflected in the data obtained at an observation point.
(5)
The observation of terrestrial gamma radiation makes it possible to estimate the total average soil moisture within about 30 cm depth. 
